Evidence that leptin is not involved in the genesis and maintenance of the disorder anorexia nervosa.
Since the laboratory of Jeffrey Friedman identified the OB gene product, leptin, a 16-kilodalton protein in 1995, close to 1000 articles have been published. 1 This has been an enormous benefit for a large number of people ranging from lab technicians, to fellows and junior faculty to publishing enterprises. Fewer than 100 articles have actually had adequate sample sizes or included sufficient robust data to provide an elucidating insight into the function(s) of this hormone. However, there is a super abundance of correlational data. These data cover a broad range from metabolism, 2 energy regulation, 3 neuroendocrine feedback effects on the hypothalamic-pituitary adrenal (HPA) axis 4 and on neuropeptide Y (NPY) and corticotrophin releasing hormone (CRH) expression, 5 reproduction, 6 hemotopoeisis 7 and renal function. 8 Leptin holds the promise to solve many mysteries of mammalian physiology.
The two articles on leptin in this issue of Molecular Psychiatry are concerned with the role, if any, leptin may have in the disorder, anorexia nervosa. Hinney et al thought genes involved in weight regulation should be considered candidate genes for anorexia nervosa. In a study of 49 anorexia nervosa patients and 315 children with extreme obesity they found one novel mutation in the coding region of the leptin gene in one anorexia nervosa patient and one novel mutation in one obese 16-year-old. The latter mutation was also present in his normal weight mother and brother. They examined part of the leptin gene linked upstream region to test for association of polymorphism alleles in 115 anorexia nervosa patients, 71 bulimia nervosa patients and 315 extremely obese children as well as 141 healthy underweights and 50 controls. These association tests were negative as were tests for transmission dysequilibrium. The authors came to the justified conclusion that there was no evidence for involvement of the leptin gene in anorexia nervosa, bulimia nervosa, underweight or early onset extreme obesity.
In view of the fact that the physiological role of leptin has not been precisely identified, the negative gene findings in anorexia nervosa and obese children are not surprising. Because leptin deficiency in the rodent is associated with obesity and replacement with recombinant leptin reverses the obesity, 9 leptin was regarded as a signal to reduce feeding and hence reduce body weight. 10 More recently Flier 11 has proposed that leptin be considered a signal of energy deficiency. He argues that a potent anti-obesity adipostatic system would be subject to negative genetic selection in the course of evolution. He points out that leptin levels in the blood fall when energy intake is reduced 12 and proposes that leptin might have evolved to signal the shift between sufficient and insufficient energy stores. Thus, in starvation, falling leptin levels should promote increased food or energy intake, decreased energy expenditure and promote calorie intake metabolism to fat.
Emaciated anorectics have increased CRH secretion, decreased T3 levels and hypometabolism and amenorrhea. Anorectics have decreased FSH and LH secretion, low estradiol levels and deficient GnRH secretion. 13 Activation of the HPA axis and suppression of the thyroid and reproduction axes were blunted by leptin repletion in starving rodents demonstrating that leptin independently has an influence on neuroendocrine function. 14 It has been demonstrated repeatedly that the HPA axis and thyroid changes return to normal with nutritional rehabilitation in anorexia nervosa patients. It has also been shown that restoration to a normal weight range is necessary for return of menses in these patients but this does not guarantee the return of menstrual function. Leptin levels are significantly lower in emaciated anorectics compared with normal body weight controls and the leptin levels in anorectics increase significantly with refeeding. They correlate significantly with body mass index in the anorectics after weight gain. 15 The falling leptin levels during starvation in anorectic patients would be consistent with Flier's hypothesis that leptin has a role as a signal of energy deficiency and as an integrator of neuroendocrine function.
The second article by Audi et al examining the role of leptin in the resumption of menses in anorexia nervosa patients in this issue of Molecular Psychiatry found no differences in leptin levels or BMI between amenorrheic and eumenorrheic weight recovered patients. It is possible that leptin levels merely rep-resent weight restoration and an increase in adipose tissue in anorectic patients and has nothing whatsoever to do with the resumption of menses. Although, leptin levels and estradiol levels were positively correlated according to the authors in this study, the leptin levels were equal in both weight restored anorectic groups even though the estradiol levels were decreased in the amenorrheic group. Many factors influence the return of menstruation in anorectic patients. Thus, it is not surprising that leptin seems to have no influence on menstruation in a group of weight restored amenorrheic anorectic patients.
Correlational studies despite their limitations will continue to flourish and over the next 3-year period we can look forward to another 1000 correlational studies on leptin to usher in a new decade.
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